INTRODUCTION
Cataract surgery is the most commonly performed surgery world wide and one of the most costeffective interventions (1, 2) . Yet, in ma ny developing countries, millions of individuals are still blind from cataract and have not undergone surgery. There are 2 indicators of cataract surgical services: cataract surgical rate (CSR) and cataract sur gical coverage (CSC). CSR is the annual number of cataract surgeries performed per 1 million population. CSC is the annual proportion of cataract cases completed in a given population, thereby demonstra ting the distribution and equity of services across different regions and populations.
To calculate cataract surgery needs, the number of individuals who are blind or visually impaired because of cataract (based on preo perative visual acuity) should first be estimated in each country. This estimate is projected as 510 years by modeling (3) . Furthermore, the size of a country and geographically disparate data with regard to visual impairment are also factors that must be considered. Next, the number of cataract surgeries performed on an annual basis and the country's capacity for surgeries have to be determined on the basis of the number of surgically active ophthalmologists in each district or province. Finally, postoperative visual acuities and sight restoration rates should be reported to assess whether outcomes are satisfactory. Epidemiological data are usually obtained from regional or national surveys using population sampling designs, such as the rapid assess ment of cataract surgical services (RACSS) (4) or the rapid assessment of avoidable blindness (RAAB) (5) studies. The number of surgeries and outcomes is estimated from governmental or institutional records. Such data are often incomplete because of resource limitations or the lack of a mandate to collect surgical operation statistics. Conse quently, the resulting situation can hamper the evaluation of whether needs and supplies are balanced and whether services are meeting future needs.
Most national surveys that cover entire countries are based on sam pling strategies; consequently, they do not cover all surgeries (69) . In Argentina, although 2 RACSS studies have been conducted (10, 11) , no data have been published on the number of cataract surgeries by province, except for brief details for 2001 (Nano ME, Nano H; available from: http://boletinocular.bvsalud.org/boletim.php?lang=es&vision Id=10192450200311&unitId=10192449200351&style=homepage).
To determine the reliability of the national reported CSRs, we as sessed the reliability of current traditional sources using Argentina as an example of a welldeveloped country with many kinds of providers and major government activity. Therefore, the current study aimed to compare the CSR in 2001 with that in 2008 in all Argentinean pro vinces using a methodology used to report data to the World Health Organization (WHO) for the last several years. Then, the study verified this data by crosschecking the number of intraocular lenses (IOLs) sold within the country. The timing of this study was in line with the recent approval of the updated WHO Action Plan for the prevention of avoidable blindness and visual impairment 201419 (EB132/9), which now has mandated that CSRs be reported by governments.
METHODS
The study adhered to the tenets of the Declaration of Helsinki. The institutional review board of the Fundación Oftalmológica Hugo D. Nano determined that the study was exempt from formal review because it evaluated retrospective cataract surgical data and requi red no patient intervention.
The head and deputy head of each provincial society of ophthal mology were asked to recommend several highvolume surgeons who had performed the greatest number of surgeries and had best access to other provincial surgical and related data for participation in this study. The nominated ophthalmologists were contacted by phone or email and invited to participate as local investigators. Par ticipants were asked to obtain standardized data on cataract surge ries performed within each province, including population data, num ber of surgical centers, number of cataract surgeries performed in the public and private health sectors, number of ophthalmolo gists, and economic information. This information came from local provincial government sources such as the departments of health, industry representatives, and private clinics with high surgical volu mes. Several followup calls were made in cases of nonresponse. Monthly information on the number of surgeries was requested for 12 months. Population information and economic data were verified and supplemented with National Census data from the Institute of Statistics and Census in Argentina. The number of ophthalmologists was estimated on the basis of data provided by various sources, inclu ding participating ophthalmologists, societies, and large commercial houses. Data on the number of IOLs sold in Argentina were obtained from suppliers to verify the number of cataract surgeries performed in 2008 through 2010. Although there is reason to believe that supplier data would be accurate (from all known suppliers with sales fi gures), this may not fully equate to the number of IOLs exactly used in a gi ven year because of stockpiling, purchases by large institutions, and purchases by individuals that bypass customs.
Data collection issues meant that there were incomplete figures in Cordoba in 2008 and that data were not available for the private sector in Entre Ríos. For the private sector of Buenos Aires, the figure was calculated on the basis of the number of IOLs sold. Meanwhile, the Ministry of Health (MOH) provided input on public sector num bers. Although this method has its limitations, it has worked for other provinces with complete data. This method has also been used in other countries, and similar data has been presented and analyzed from neighboring countries of Argentina in the Discussion to further validate this method.
RESULTS
In 2001 While the number of cataract surgeries increased from 62,739 in 2001 to 169,762 in 2008 (2.7fold increase), the change varied con siderably by province (provincial geography: Figure 1 ). The majo rity of provinces experienced a 26% to 100% increase in surgeries ( Figure 2 ). Only one province, Mendoza, experienced a decline in the total number of surgeries (Table 1) ; however, the proportion of public surgeries increased from 2001 to 2008 (Figure 3 ). In Cordoba, despite repeated attempts, we did not receive full cooperation from local ophthalmologists and local authorities; therefore, the data were incomplete. Most likely, there was no decline in the number of surgeries, but this could not be verified. Formosa, which reported no surgeries in 2001 despite having 15 ophthalmologists, reported 1,680 surgeries in 2008. The number of surgeries increased by more than 2fold in 6 other provinces.
CSR increased in all but 2 provinces: Cordoba (as explained abo ve) and Río Negro (Table 1) . Río Negro exhibited a very small decline (approximately 3%). The increases were impressive in Neuquen, La Rioja, Chaco, and Formosa. Overall, the national CSR increased from 1,744 to 4,313 per million.
The number of public surgeriesi.e., surgeries paid for by the go vernmentincreased from 5,762 to 14,614 (2.5fold increase in abso lute numbers); however, it decreased from 9.2% to 8.7% when con sidered as a percentage of the total number of surgeries. Fourteen provinces experienced an increase in the number of public surgeries while 8 experienced a decrease (Figure 3) . In Entre Ríos, the local so ciety of ophthalmology did not provide surgical data for either time period (Figure 3) 
DISCUSSION
This study represents the first national longitudinal survey of ca taract surgery in a country (by province) of Latin America. Overall, the results demonstrated a large increase in the number of surgeries, particularly governmentfinanced surgeries (from 5,762 to 14,006). The CSR increased from 2001 to 2008. However, this study highlights the difficulties in obtaining an accurate count of surgeries and, con sequently, the CSR in some countries. This is important because the CSR is 1 of 3 components used to define the progress in national plans related to cataract blindness (the others are CSC and cataract surgical outcomes). Often, inaccurate CSRs are reported to be lower than the actual rate, so the situation appears worse than it actually is.
When CSR data for Argentina was published in 2010 (12) , IOL ma nufacturers were contacted to assure that the data presented were reasonably accurate. Indeed, data were in good agreement with IOL sales data. However, when an update was recently requested, it was a surprise to find that figures from 2008 onward in Argentina had been enormously revised upward, largely because some sources had not been included. These revised figures suggested that approximately 52% IOLs were not accounted for in the actual number of surgeries reported in the initial 2008 survey. That is to say, more surgeries were performed than reported. The new IOL sales figures appear to be accurate because the 20082011 IOL sales data are all roughly in the same range, with some yeartoyear fluctuations. Moreover, the data for PAMI is validated because PAMI manages cataract surgeries financed by the government on a contract basis to ophthalmologists, who cannot be paid without reporting surgeries directly to PAMI.
In 2008, it was estimated that Argentina had 128 ophthalmolo gists per million population (approximately 5,400 in total for a popu lation of 39.4 million) and a CSR of approximately 2,350 per million population (12) . The more refined data presented in this study suggest that the number of ophthalmologists was considerably inflated; a more accurate total would be 4,100 (104 ophthalmologists per million population). Nevertheless, the trend toward an increased number of ophthalmologists continues, and Argentina has one of the highest number of ophthalmologists per capita in Latin Ameri ca. Many ophthalmologists in Argentina do not perform cataract sur gery. Many residencies are located in the private sector, where the majority of surgeries are performed by consultants nominated by patients and supported by insurance companies. Therefore, many residents work as clinical ophthalmologists rather than surgeons.
Using the revised IOL sales data, the true CSR for Argentina in 2008 was probably around 4,700, rather than the originally reported 2,350 (12) . On the basis of the most recent IOL sales report, it can be as sumed that today's CSR is approximately 5,000, which would actual ly place Argentina among the top CSR countries in Latin America.
This new method of CSR data collection was further validated by crosschecking CSR data with IOL inventories in Brazil, Peru, and Chile. According to industry reports, in Brazil, approximately 540,000 IOLs were imported by suppliers in 2011. In Peru, the reported number of IOLs sold in the country in 2010 was 45,500. In Chile, the estimated number of IOLs sold in the country was 65,000 in 2010. Therefore, working with an estimated population of 199.7 million in Brazil in 2011 (13) , the calculated CSR based on IOL sales would be 2,704 or almost exactly the same as that (2,700) reported recently to the WHO. Likewise, in Peru, the calculated rate based on a population of 29.4 million (13) would be 1,548 or close to the 1,400 reported that year. Fi nally, in Chile, the calculated CSR would be 3,720 versus the reported 3,450, indicating a discrepancy of 7.8%. We therefore believe that the figures presented in this study were reasonably accurate. CSR accuracy depends on the number of surgeries reported and the po pulation for a given year, which can vary considerably. For example, the Brazilian government's estimate was approximately 191 million in 2011, while the UN's estimate was near 200 million, which equates to a CSR difference of 123 (approximately a 4.5% variance).
Although it appears that the CSR in Argentina is much higher than believed, high CSR figures do not guarantee that individuals who need surgery actually undergo it because this metric is just a measure of cataract surgery consumption (12) . Moreover, surgical outcomes have to be considered. For example, if 25% surgeries are not meeting the WHO criteria, then the CSR should be discounted accordingly. To some extent, CSC data can provide snapshots in time There was a large increase in the number of IOLs sold in Argentina between 2001 and 2008, from approximately 80,000 to 187,000, but this increase likely occurred after the results of the first RACCS study (10) published in 2006 caused considerable alarm in the MOH. The MOH and PAMI then established a Prevention of Blindness Committee with a focus on cataract surgery. Based on recent IOL sales and data from PAMI, PAMI now finances up to 80,000 cataract surgeries per year. The MOH also supports public surgeries in provinces that do not have any kind of coverage. Both these developments highlight the importance of MOH involvement in developing countries to increase the number of cataract surgeries.
There are several potential reasons why the initial survey method used in Argentina underestimated the number of surgeries. First, the presence of multiple ophthalmological societies in the country com plicated the process of obtaining accurate data, particularly in the greater Buenos Aires area. For example, the number of ophthalmo logists may be doublecounted, and some ophthalmologists do not belong to either organization or are not boardcertified. Second, and perhaps most importantly, private practitioners in ophthalmology may be afraid to fully report the number of cataract surgeries perfor med for various reasons such as taxation.
Therefore, a complete survey of Argentina by province demons trated that the CSR increased impressively between 2001 and 2008. However, crosschecks with incountry IOL sales and PAMI data in di cated that our previous reporting system was considerably unde restimating the number of cataract surgeries. The method used in this study is now more aligned with the system successfully used in other Latin American countries and is more accurate because the number of surgeries reported can be validated with the number of IOLs sold. The findings of this study are being released simultaneously with the recent WHO mandate for governments to report CSRs. While this will facilitate future data collection in the public sector, it is necessary to note that in many countries such as Argentina, the ma jority of cata ract surgeries are conducted in the private sector. As such, a reporting mechanism for private practitioners needs to be developed so that they are motivated to contribute their surgical data to the national statistics.
